Studies of the catalytic mechanism of microsomal UDP-glucuronyltransferase. Alpha-glucuronidase activity and its stimulation by phospholipids.
The rate at which a specific, purified form of microsomal UDP-glucuronyltransferase (designated as the GT2P type of this enzyme) catalyzes the hydrolysis of UDP-glucuronic acid was measured with pure, delipidated enzyme and enzyme reconstituted with different lysophosphatidylcholines. This activity of the GT2P type of UDP-glucuronyltransferase is referred to as alpha-glucuronidase activity. For delipidated enzyme, the rate of hydrolysis of UDP-glucuronic acid catalyzed by GT2P extrapolated to infinite concentrations of UDP-glucuronic acid was 1 X 10(-9) mol/min/mg of protein. This compares with a rate of glucuronidation of p-nitrophenol of 96 X 10(-9) mol/min/mg of enzyme, for delipidated enzyme. Addition of oleoyl- or myristoyllysophosphatidylcholine to GT2P did not affect the alpha-glucuronidase activity significantly. This activity was stimulated, however, in the presence of compounds that bind at the aglycone site but that do not undergo glucuronidation. alpha-Glucuronidase activity extrapolated to infinite concentration of UDP-glucuronic acid was 4.0 X 10(-9) mol/min/mg for delipidated enzyme assayed in the presence of less than saturating concentrations of p-nitrophenyl phenyl ether. Moreover, when the aglycone site of GT2P was occupied by ethers, the alpha-glucuronidase activity of this enzyme was enhanced by addition of phospholipids to delipidated enzyme. The extent of activation of the alpha-glucuronidase activity of GT2P, when the aglycone site was occupied, depended on the acyl chain of the lipid added to delipidated enzyme. These data indicate that the GT2P form of UDP-glucuronyltransferase catalyzes the hydrolysis of UDP-glucuronic acid at a significant rate and that lysophosphatidylcholines can influence this rate.